Acute optic neuritis has the age and sex adjusted incidence of 1-5/100,000 in general population. It is mostly a disorder affecting young Caucasian women (31-32 years). Patients present to a wide range of clinicians including general practitioner, emergency physician, ophthalmologist, neurologist, etc. There are two main clinical presentations of optic neuritis, typical and atypical. It is of great importance to distinguish these two types of optic neuritis in order to detect the underlying etiology and plan appropriate and timely treatment. We present a young female patient (36 years) admitted to Department of Ophthalmology due to visual loss on the left eye. Magnetic resonance imaging showed demyelinating lesions in frontal and parietal lobe, periventricularly, in mesencephalon and right cerebellar hemisphere, and left optic neuritis; magnetic resonance angiography was normal. The patient's history revealed renal dysfunction, hypothyroidism, and miscarriage in the 6 th month of pregnancy due to eclampsia, and Fabry disease in family (mother and two sisters). She was transferred to the Department of Neurology for further evaluation of the demyelinating disorder of the central nervous system. The patient received corticosteroid therapy (methylprednisolone 1 g) for 5 days with regression of visual disturbances on the left eye. After this acute treatment, the question of definitive diagnosis remained, along with further treatment of the underlying cause. Considering renal dysfunction, miscarriage, arterial hypertension, positive genetic and biochemical testing for Fabry disease in close relatives (mother), we suspected that she also had Fabry disease. She was tested and the results were positive. We concluded that optic neuritis was the first sign of Fabry disease in this case, reflecting acute atypical neuroinflammatory disease.
Introduction
Acute optic neuritis has the age and sex adjusted incidence of 1-5/100,000 in general population. It is mostly a disorder affecting young Caucasian women (31-32 years). Patients present to a wide range of clinicians including general practitioner, emergency physician, ophthalmologist, neurologist, etc. There are two main clinical presentations of optic neuritis, typical and atypical.
In most patients with optic neuritis, the pathology is demyelination of the optic nerve, which may reflect symptoms of the clinically isolated syndrome suggestive of multiple sclerosis, or be one of the signs of multiple sclerosis if there is radiological or clinical evidence for brain lesions and clinical symptoms of dissemination in space and/or time according to revised McDonald criteria for multiple sclerosis. In these patients, prognosis is good and visual recovery is expected in 90%-95% of cases. This is a typical form of optic neuritis.
Atypical forms of optic neuritis exhibit 'red flags' for more aggressive etiology and do not recover without directed treatment. It is of great importance to dis-tinguish these two types of optic neuritis in order to detect the underlying etiology and plan appropriate and timely treatment.
Fabry disease is an X-linked inherited lysosomal storage disease caused by mutations (or alterations) in the a-Gal A (GLA) gene, which result in insufficient activity of the a-Gal A enzyme. Lysosomes are primary digestive units within cells, therefore they are enriched with enzymes that break down or digest particular compounds and intracellular structures. Function of the GLA enzymes is to break down globotriaosylceramide (GL-3 or Gb3), lyso-GL-3/Gb3 and related glycolipids by removing terminal galactose sugar from the end of these glycolipid molecules. The enzyme deficiency causes continuous build-up of GL-3/ Gb3 and related glycolipids in body cells, resulting in cell abnormalities and organ dysfunction 1-3 . In females, GLA enzyme activity levels depend not only on GLA mutations of the X chromosome, but also on the lyonization effect 4, 5 .
Fabry disease affects one per 40,000 to 60,000 males. This disorder also occurs in females, although the prevalence is unknown. Milder, late-onset forms of the disorder are probably more common than the classic, severe form. The average age at diagnosis is approximately 30 years. Delayed diagnosis may be due to the rarity of the disease and/or the nonspecific nature of its early symptoms 6, 7 .
Symptoms increase with age due to the progressive glycolipid accumulation in vascular system, kidneys, and heart, leading to kidney failure, heart disease or stroke. Involvement of the central nervous system (CNS) in Fabry patients is mainly due to cerebral vasculopathy affecting both small and large cerebral vessels. Macroangiopathy usually leads to ischemic stroke, whereas microangiopathy is usually the cause of progressive white matter lesions confirmed by magnetic resonance imaging (MRI) in about 80% of Fabry patients (both genders) 8,9 . 
Case Report
We present a young female patient (36 years) admitted to Department of Ophthalmology due to visual loss on the left eye (Figs. 1 and 2). MRI showed demyelinating lesions in frontal and parietal lobe, periventricularly, in mesencephalon and right cerebellar hemisphere with contrast enhancement (Figs. 3-6), and left optic neuritis (Figs. 7 and 8); magnetic resonance angiography was normal. The patient's history revealed renal dysfunction, hypothyroidism, miscarriage in the 6 th month of pregnancy due to eclampsia and genetically confirmed Fabry disease in family (mother and 2 sisters). She was transferred to Department of Neurology for further neurological evaluation. Cerebrospinal fluid evaluation showed mild pleocytosis, normal blood brain barrier function and oligoclonal bands type 3. Visual evoked potentials indicated prechiasmal dysfunction of the left optic nerve. Octopus visual field showed normal finding on the right eye and decreased RF 10.0 and inferior altitudinal deficit within 60 degrees on the left eye. Genetic testing for Fabry disease was positive (two heterozygous mutations), with decreased alpha galactosidase activity values and increased Lyso GB3 values. Neurological examination showed loss of visual acuity on the left eye, without any other neurological signs and symptoms.
The patient received corticosteroid therapy (methylprednisolone 1 g) for 5 days with regression of visual disturbances on the left eye.
According to the radiological and laboratory findings, as well as clinical diagnosis, we concluded that the patient probably had Fabry disease with microangiopathy complications (autoinflammatory vasculopathy) of the brain white matter and therefore treatment with enzyme replacement therapy was introduced. She started enzyme replacement therapy in April 2016. After 7 months of therapy, she presented clinically again with loss of visual acuity of the left eye. Visual evoked potentials showed increased latency of the P100 waveform and N2 response bilaterally, more pronounced on the left eye. Fundus showed the beginning of vascular sclerosis. Octopus visual field of the right eye showed normal finding, left eye RF 11.1 and inferior altitudinal deficit within 60 degrees on the left eye. Optic nerve and retinal nerve fiber imaging showed a decrease of the average retinal nerve fiber layer (RNFL) thickness of the left eye (especially decrease of RNFL thickness in the temporal lower quadrant of the left eye), decrease of vertical thickness of the neuroretinal rim of the right eye, as well as decrease of the average C/D ratio of the right eye and vertical C/D ratio on both eyes. Follow up MRI of the brain and neck showed two new small punctiform lesions, one in the splenium of the corpus callosum on the left and one subcortically in the left frontal lobe ( Figs. 4 and 6 ) and optic neuritis of the left eye ( Fig. 8 ). There was no contrast enhancement of parenchymal lesions. The patient received corticosteroid therapy (methylprednisolone 1 g) for 5 days with regression of visual disturbances on the left eye. 
Discussion
Fabry disease affects young people and can develop monosymptomatic courses, which only involve CNS without any medical history of other classic Fabry symptoms such as angiokeratoma, cornea veriticillata, or heart and kidney disease. In such cases, atypical optic neuritis can be the first and only sign of the disease. It is of great importance to distinguish whether it is typical optic neuritis as part of multiple sclerosis or atypical optic neuritis as a sign of some other etiology. Differential diagnosis of optic neuritis requires detailed workup to exclude any other inflammatory or non-inflammatory brain white matter diseases, optic nerve compression, hereditary diseases (Leber's hereditary optic neuropathy), nutritional or toxic maculopathies, inflammatory or granulomatous causes anti aQ4, anti MOG, sarcoidosis, systemic lupus erythematosus, human immunodeficiency virus, syphilis, Lyme disease, Bartonella, tuberculosis, BehÇet's syndrome, paraneoplastic retinopathy, chronic relapsing inflammatory optic neuritis, storage disorders (Fabry disease), etc. Usually, MRI of the cervical spinal cord is not performed in Fabry patients, and lesions at these locations are probably underestimated. In most cases, there are no white matter lesions in the spinal cord in Fabry patients, which can be one of the distinguishing parameters, but their presence does not exclude the disease; in cases of optic neuritis, data on the presence of such lesions can give additional information in differential diagnostic workup 9 .
Cerebrospinal fluid changes are also present in Fabry patients and are defined as 'aseptic meningitis' or chronic meningitis with mild to moderate pleocytosis (76 cells/μL) and slightly elevated total protein levels (up to 800 mg/L) suggesting disturbed blood brain barrier function, mostly with lympho-monocytic response. Results of postmortem studies showed high accumulation of ceramide trihexoside in choroid plexus and leptomeninges in Fabry patients. These findings suggest an aseptic inflammatory process triggered by the stored lipids acting as foreign body stimulus. Oligoclonal bands can also be positive in cerebrospinal fluid of Fabry patients, they have high sensitivity in multiple sclerosis patients, but also are highly unspecific and can occur even after unspecific infections. On the other hand, in patients with optic neuritis as the only clinical sign of the disease and positive oligoclonal bands, it is hard to distinguish if it is typical optic neuritis as part of multiple sclerosis or atypical optic neuritis as a sign of some other central nervous system disorder 10, 11 .
Good differential diagnosis in the early stages of optic neuritis is of great importance for planning longterm treatment which will cure symptoms and underlying condition and prevent organ damage and disabilities. In Fabry patients, enzyme replacement therapy has shown good results in disease control. In optic neuritis, corticosteroids are the treatment of choice in acute phase of the disease. In atypical forms of optic neuritis caused by Fabry disease, it is of great importance to introduce corticosteroid treatment in the acute phase of optic neuritis and to plan long-term enzyme replacement therapy in order to minimize underlying vascular and changes of choroid plexus and leptomeninges due to Gb3 deposits. A combination of these treatments will reduce the number of optic neuritis relapses, as well as RNFL (axonal loss) and consecutive visual disturbances. In the follow up of optic neuritis patients, MRI of the head and neck with contrast, visual evoked potentials, visual field, and Optical Coherence Tomography Provider Network Operations (OCT PNO) should be performed in order to evaluate activity of the disease, and its morphological and functional presentation. 
